Membrane-bound conformation and topology of the antimicrobial peptide tachyplesin I by solid-state NMR.
The conformation and membrane topology of the disulfide-stabilized antimicrobial peptide tachyplesin I (TP) in lipid bilayers are determined by solid-state NMR spectroscopy. The backbone (phi and psi) torsion angles of Val(6) are found to be -133 degrees and 142 degrees , respectively, and the Val(6) CO-Phe(8) H(N) distance is 4.6 A. These constrain the middle of the N-terminal strand to a relatively ideal antiparallel beta-sheet conformation. In contrast, the phi angle of Gly(10) is +/-85 degrees , consistent with a beta-turn conformation. Thus, TP adopts a beta-hairpin conformation with straight strands, similar to its structure in aqueous solution but different from a recently reported structure in DPC micelles where bending of the two beta-strands was observed. The Val(6) and Gly(10) CO groups are both 6.8 A from the lipid (31)P, while the Val(6) side chain is in (1)H spin diffusion contact with the lipid acyl chains. These results suggest that TP is immersed in the glycerol backbone region of the membrane and is oriented roughly parallel to the plane of the membrane. This depth of insertion and orientation differs from those of the analogous beta-sheet antimicrobial peptide protegrin-1 and suggest the importance of structural amphiphilicity in determining the location and orientation of membrane peptides in lipid bilayers.